Semaphorin 3A lytic hybrid peptide binding to neuropilin-1 as a novel anti-cancer agent in pancreatic cancer.
We previously reported that novel targeted "hybrid peptide" in which epidermal growth factor receptor (EGFR) binding peptide was conjugated with lytic-type peptide had selective cytotoxic activity to EGFR expressing cancer cells. In this study, we have generated a novel type hybrid peptide, semaphorin 3A lytic (Sema3A-lytic), which is composed of two functional amino acid domains: a sequence derived from Sema3A that binds to neuropilin-1 (NRP1) and a cytotoxic lytic peptide. We found that this hybrid peptide had cytotoxic activity against NRP1-positive pancreatic cancer cell lines such as BxPC-3 and Panc-1, whereas the peptide did not affect the viability of normal cells in vitro. It was also found by affinity analysis that Sema3A peptide binds to NRP1, and two arginines (372R and 377R) in Sema3A peptide are involved in the interaction with NRP1 protein. In addition, confocal microscopy analysis revealed that Sema3A-lytic peptide could not penetrate normal cells regardless of the presence of NRP1 mRNA, suggesting that the ability of Sema3A-lytic peptide to concentrate adjacent to the cell membrane by binding to NRP1 with the target-binding moiety contributes to its selective cytotoxic activity. These results indicate that Sema3A-lytic hybrid peptide would be a possible anti-cancer agent for treatment of human pancreatic cancer.